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Summary

To evaluate coronary artery disease, a new quantitative thallium-201 (#!T1)-tomographic scinti-
graphic score (TSS: modified Massie’s score) using oxygen consumption (METS) was developed and
compared with coronary angiographic score (CAG-S) in 27 patients (eight patients with normal coro-
nary angiograms, and five, eight and six patients with one, two and three vessel disease, respectively)
without previous myocardial infarction. All patients received both coronary angiography and the tread-
mill exercise test using 21T'1-myocardial single photon emission computed tomography (SPECT) within
two weeks. The redistribution area (RA) and washout rate area (WA) were derived from the circum-
ferential profile analysis using apical (A), midventricular (M) and basal (B) short-axis images. To
obtain T'SS values, the sum of these values was divided both by percentage of the age-predicted maximal
heart rate (% PMHR) and the METS value as follows:

TSS = [RA (A, M, B)+WA (A, M, B)]/(%PMHR x METS).

The results were as follows:

1. TSS values were 6.4+1.6, 9.4+2.2, 24.2+12.0 and 30.6+5.0 (mean+SD) in normals, one,
two and three vessel disease groups, respectively. Significant differences were found among each group
except between two and three vessel disease groups.

2. The detectability of significant coronary artery disease was 899, (17/19) except in two patients
with one vessel disease.

3. A high correlation coefficient was found between TSS (X) and CAG-S (Y), i.e., Y=0.8X—-3.5
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r=0.944, p<0.001
P

It was concluded that the tomographic scintigraphic score (T'SS) is useful not only for detecting
multivessel disease but also for totally-evaluating its severity, extent and influence on collateral supply,
and could be used for analyzing prognosis and the selection of therapeutic interventions.
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Table 1. Patient population

Sex Age
n M F (mean=+SD)
Normal 8 6 2 52.8+4.8
One vessel disease 5 5 0 49.0%8.5
Two vessel disease 8 8 0 60.3+£10.5 % [
Three vessel disease 6 2 4 65.2+3.9

*: p<0.01, **: p<0.001
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Table 2. Description of stenotic arteries and collaterals

% stenosis

CAD n Collaterals
50~69 70~79 80~89 90~98 99 100
One vessel disease 5
RCA 1 1 0 0 0 0 0
LAD 4 4 0 0 0
LCX 0 0 0 0 0 0 0 0
Two vessel disease 8
RCA+LAD 5 4 2 0 3 0 2 3
LAD+LCX 2(2) 2(2) 0 0 0 0 0 1(1)
LCX+RCA 1 1 0 0 1 0 0 0
Three vessel disease 6 7 2 0 6 2 1 2
Total 19 14 4 0 10 2 3 6
( ): LMT

CAD =coronary artery disease; LAD =left anterior descending artery; RCA=right coronary artery; LCX=

left circumflex artery; LMT =left main trunk.
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Fig. 1. Diagram of the selection of 3 short-axis slices.

Three short-axis slices are selected as follows: apical; the slice in which endocardial surface be-
comes visible at the apex, basal; the slice in which more than two thirds of myocardial circumference
is still visible in the base, and mid-ventricular; the slice in the middle between the apex and base. The
inferior junction (PDA) of the right and left ventricles is selected as a landmark along the left ventricular
circumference and is assigned as a circumferential location of 180° (dotted line).

ANT =anterior; SEP=septum; INF=inferior; LAT =lateral; PDA =posterior descending artery.

Wiz,
METS = speed X (grade +8)/7.8
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A =apical slice; M =mid-ventricular slice; B=Dbasal slice; %PMHR =percent of the
age predicted maximal heart rate; METS =energy expenditure at rest, equivalent to an
oxygen uptake of approximately 3.5 ml O, per (kilogram body) weight per minute.

Fig. 2a. Determination of redistribution area and washout rate area for a single tomo-
graphic frame and an equation of tomographic scintigraphic score (TSS).

Redistribution area is defined as the area enclosed between the postexercise profile and the delayed
profile where the former is superior to the latter (left shaded area). The washout rate area is defined
as the number of points falling below the normal limit (right shaded area). Each area is expressed as
an arbitrary unit. Scintigraphic score is corrected by two physiological parameters at the peak exercise.

EX =postexercise profile; RD =redistribution profile; PAT =patient profile; NOR =normal profile;
ANT =anterior; SEP =septum; INF =inferior; LAT =lateral; PDA =posterior descending artery.

Table 3. Coronary angiographic score (CAG-S)
compared with %stenosis diameter
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Fig. 3. Definition of eight coronary arteries.
The coronary anatomy is superimposed on a di-
agram of the left ventricular myocardium.
RCA =right coronary artery; LMT=Ileft main
trunk; ANT =anterior; SEP=septum; INF =inferi-
or; LAT =lateral; PDA =posterior descending artery.
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Table 4. Exercise capacity of four groups

3. TENREISH (CAG-S) L oxtit (Fig. 5)

M (X) 2 TSS &, #tdh (Y) # CAG-S {5
ELTHBETF— 22 ey bT5L, Y=08X
—3.5;r=0944 (p<0.001) PEE L IFEIEEE D
7z. 7= CAG-S ¢ RA, WA v RA+WA
L o oEEREKR, #hZEh 0.762 (p<0.001);
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Double product

(beat / min) (mmHg) (x 109 METS %PMHR
Mot 159+12.4 19428.5 21+5.1 10.5+2.3 91.6+7.5
1 VD ook
g 151211.7, 202+12.5 3034971 10.0%3.0 88.2210.5
VD skekk *kkk
z e 118110.5-':,* 186+20.2 21+2.7] 6.3+1.7 73.3£10.7
et 131422.0 191+31.3 25+7.4 5.5+2.2 73.5+16.2

*: p<0.05, *k: p<0.01, *kk: p<0.001. All data are expressed as mean+SD
1 VD=one vessel disease; 2 VD= two vessel disease; 3 VD =three vessel disease; SBP=systolic blood pres-
sure; Double product=peak HR X peak SBP; % PMHR =percent of the age predicted maximal heart rate,
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Fig. 4. Redistribution area (a), washout rate area (b), redistribution area plus washout rate
area (c), and tomographic scintigraphic score (d) of each group.

Ordinates are arbitrary units. The dashed line of each diagram is mean+2SD value of the normal
data.

NOR =normal; 1VD=one vessel disease; 2VD =two vessel disease; 3VD =three vessel disease;
SD =standard deviation.

— 941 —



fﬁ]ﬁ, j(&léf’ %%, E/R

@ 35
E ] L]
> ]
30
25-]
Z 20
73
N
S 15-:
Y =—3.5+0.80X
10 r =0.944; P <0.001
] (n=27)
5

5 10 15 20 25 30 35 40 45
TSS(X) UNITS

Fig. 5. Correlation between tomographic scin-
tigraphic score and coronary angiographic
score.

T'SS =tomographic scintigraphic score; CAG-S=
coronary angiographic score.
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Fig. 6. Examples of redistribution area and washout rate area on CRT monitor (a), Bull’s
eye polar map images of the same patient (b), and coronary angiographic findings (c).

a) Postexercise (left) and delayed (right) visual images of upper photos show redistribution of the
septum through the inferoposterior wall and left ventricular dilatation of postexercise images. Large
redistribution area (RA, shaded area) are compatible with visual inspection with respect both to loca-
tion and severity. Washout rate area (WA, shaded area) represent the diffuse slow washout pattern
perhaps because of low exercise in addition to severe ischemia.

b)

Postexercise (upper left) (Ex), delayed (upper right) (Rd) and washout rate (WR) (lower) im-

ages show septal (black arrow) and inferoposterior (white arrow) transient ischemia.
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